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(54) LASER SIDE ILLUMINATOR 

(57)Abstract: 

PURPOSE: To efficiently and effectively make the illuminator useful for 
a medical treatment and a diagnosis by constituting it so that a laser 
beam having a satisfactory beam profile can be subjected to spot 
irradiation to a lesion generated in a specific part on an inner wall of the 

sophagus and the bronchus. 
CONSTITUTION: This illuminator is provided with an optical fiber 5 for 
guiding a laser beam, and a microchip 6 having in the tip part a 90° 
prismHike structure part 7 for allowing the laser beam guided from the 
optical fiber 5 to be subjected to full reflection to the side. Also, a core 
1 3 of the optical fiber 5 and the microchip 6 are both made of quartz, 
and moreover, a joined part 1 5 of the core 1 3 of the optical fiber 5 and 
the microchip 6 becomes an optical contact. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caus d by th use of this translation. 

1 This document has b en translated by computer. So the translation may not reflect the original precis ly. 
2.**** shows the word which can not be translat d. 
3.ln the drawings, any w rds are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] the prism for making the side carry out total reflection of the optical fiber which carries out the light guid of 
the laser beam, and the laser beam by which the light guide was carried out from this optical fiber — the laser 
characterized by having the microchip which has the structured division [ like ] in a point — the side — an irradiation 
machine 

[Claim 2] the prism in a microchip — the laser according to claim 1 in which the concave surface section for making the 
outgoing radiation end face [ like ] of the structured division diffuse a laser beam uniformly was formed — the side — an 
irradiation machine 

[Claim 3] the laser according to claim 1 or 2 which made both the cores and microchips of an optical fiber the product 
made from a quartz, and made the optical contact the core of the aforementioned optical fiber, and the joint of a 
microchip — the side — an irradiation machine 
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DETAILED DESCRIPTION 

[Detail d Description of the Invention] 
[0001] 

[Industrial Application] this invention — laser — the side — it is related with an irradiation machine 
[0002] 

[Description of the Prior Art] In recent years, the so-called development of the photochemistry treatment 
(PDTrPhotodynamic Therapy or PDD:Photodynamic Diagnosis) which irradiates a laser beam and performs treatment and 
a diagnosis is furthered also to the affected parts, such as cancer produced in walls, such as an esophagus and a 
bronchial tube. 

[0003] the laser used for this kind of photochemistry treatment — the side — as an irradiation machine, there are some 
which were indicated by the former, for example, JP,3-20303,U, and as shown in drawing 7 , this establishes the cone 
crevic 2 for laser reflection in the front face of the terminal 1 of the laser end of the probe, makes an incident light 3 
refl ct in the aforementioned cone crevice 2, and irradiates the reflected light 4 to the affected part 
[0004] 

[Probl m(s) to be Solved by the Invention] however, the laser like the above-mentioned — the side — since outgoing 
radiation of the laser beam is carried out from [ of the terminal 1 side ] a perimeter as the reflected light 4, although the 
affected part exists in the specific part of walls, such as an esophagus and a bronchial tube, like an esophagus cane r or 
a cancer of bronchus with an irradiation vessel — a case — except for the affected part — the laser beam was 
irradiated by the normal cell section and an injury may have been done to this normal cell section 
[0005] Moreover, if outgoing radiation of the laser beam was carried out from [ of the terminal 1 side ] a perimeter as 
the reflected light 4, since the laser intensity of the irradiation section would fall, it had the fault that on the other hand 
tim could not obtain a uniform beam profile for treatment on this structure of reflecting a laser beam in the direction of 
a p rimeter in the cone crevice 2. 

[0006] the laser which this invention can carry out spot irradiation of the laser beam which has a good beam profile to 
the aff cted part produced to the specific part of walls, such as an esophagus and a bronchial tube, in view of this actual 
condition, and is useful to efficient and effective treatment and a diagnosis — the side — it is going to offer an 
irradiation machine 
[0007] 

[Means for Solving the Problem] the laser characterized by equipping this invention with the optical fiber which carries 
out the light guide of the laser beam, and the microchip which has in a point the prism Mr. structured division for making 
the side carry out total reflection of the laser beam by which the light guide was carried out from this optical fiber — the 
side — an irradiation machine is started 

[0008] Moreover, it is effective to form the concave surface section for making the outgoing radiation end face of the 
prism Mr. structured division in the aforementioned microchip diffuse a laser beam uniformly. 

[0009] Furthermore, it is also effective to make both the cores and microchips of the aforementioned optical fiber into 
the product made from a quartz, and to make the core of the aforementioned optical fiber and the joint of a microchip 
into an optical contact again. 
[0010] 

[Function] Insert the optical fiber which attached the microchip at the nose of cam into the pipe of the endoscope 
inserted in the esophagus, the bronchial tube, etc., and the outgoing radiation end face of the prism Mr. structured 
division in the aforementioned microchip in the state where face to face was made to stand against the affected part If a 
laser beam is irradiated, incidence of this laser beam will be carried out to a microchip through a joint from an optical 
fiber/Spread the inside of this microchip, total reflection is carried out by the prism Mr. structured division, and this laser 
beam by which total reflection was carried out Even if it is a case although the affected part exists in the specific part of 
walls, such as an esophagus and a bronchial tube, like an esophagus cancer or a cancer of bronchus since spot 
irradiation is carried out from an outgoing radiation end face to the aforementioned affected part Since the laser beam 
by which a laser beam was not irradiated by the normal cell sections other than the affected part, doing an injury to this 
normal cell section was lost, and outgoing radiation was carried out can be held with a beam state Since the laser 
intensity of the irradiation section does not fall and a good beam profile can be maintained, efficient treatment will be 
comparatively performed by short^time irradiation. 

[0011] Moreover, if the concave surface section for making the outgoing radiation end face of the prism Mr. structur d 
division in a microchip diffuse a laser beam uniformly is formed, since a bigger beam dilation ratio will be obtained, 
correspondence also in the irradiation to the larger affected part is attained. 

[001 2] Furthermore, both the cores and microchips of an optical fiber are made into the product made from a quartz, 
and th reflection loss of an optical contact, then the laser beam in a joint decreases the core of the aforementioned 
optical fib r, and the joint of a microchip very much again. 
[0013] 

[Exampl ] Her after, th example of this inventi n is xplain d, referring to a drawing. 

[0014] Drawing 1 -3 are one xample of this invention, and th microchip which has in a point the 90-degr e prism Mr. 
structur d division 7 for the ptical fiber t which 5 carri s ut the light guide of the laser b am, and 6 making th sid 
carry out t tal r flection of the las r b am by which th light guide was carried out from the ptical fiber 5, and 8 ar 
sleev s which carry out junction fixation of an ptical fib r 5 and the microchip 6. 

[001 5] The 90-degree prism Mr. structured division 7 in the afor m ntioned microchip 6 While f rming th pillarHik 
section 10 of a major diamet r in ne m r slightly than this microchip base 9, cutting th apical surface sid of this 
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pillarHik s ction 10 at the n se of cam of the microchip base 9 which has a circular cross section at the angle of 45 
^ degrees and forming the total reflection sid 11 in it By forming in th peripheral face n cessary position of the , 

aforementioned pillar-lik section 1 0 th outgoing radiation end face 1 2 which mak s this total reflection sid 1 1 and the 
angl of 45 degrees, and confronts each other, and making a peripheral face circular, a corner is lost as much as possibl 
and it has passed along the inside of th pipe of an endoscope (not shown) smoothly. 

[0016] Moreov r, both th cores 13 and microchips 6 of the aforementioned optical fiber 5 are mad into the product 
made from a quartz, and th joint 15 of core 13 apical surface of th aforementioned optical fiber 5 and a six microchip 

nd face is made into th optical contact (optical junction). 
[001 7] in addition, the thing for which fixation with the afor mentioned optical fiber 5 and a sle ve 8 pastes up the clad 
1 4 of an optical fiber 5, and covering 1 7 and sleeve 8 inside — carrying out — moreover, fixation with a sleeve 8 and a 
microchip 6 — the point of a sleeve 8 — microchip base 9 peripheral face of a microchip 6 — receiving — it has been 
mad to carry out by closing 

[001 8] Next, the operation of the above-mentioned example is explained. 

[001 9] The optical fiber 5 which attached the microchip 6 at the nose of cam is inserted into the pipe of the endoscope 
ins rted in the esophagus, the bronchial tube, etc. which is not illustrated. Where the outgoing radiation end face 1 2 of 
the 90-degree prism Mr. structured division 7 in the aforementioned microchip 6 is confronted with the affected part, 
when a laser beam is irradiated, this laser beam Carry out incidence to a microchip 6 through a joint 15 from an optical 
fiber 5, and the inside of a microchip 6 is spread with the flare angle decided by NA (Numerical Aperture) of an optical 
fiber 5, and the refractive index n of a microchip 6. Total reflection is carried out in respect of [ 1 1 ] the total reflection 
of the 90-degree prism Mr. structured division 7, and spot irradiation of this laser beam by which total reflection was 
carri d out is carried out from the outgoing radiation end face 1 2 to the aforementioned affected part. 
[0020] Consequently, although the affected part exists in the specific part of walls, such as an esophagus and a 
bronchial tube, like an esophagus cancer or bronchial tube cancer, even if it is a case, a laser beam is not irradiated by 
the normal cell sections other than the affected part, but doing damage to this normal cell section is lost. 
[0021] Moreover, since the laser intensity of the irradiation section does not fall since the laser beam by which outgoing 
radiation was carried out can be held with a beam state, and the comparatively good beam profile of the Gaussian 
distribution or the semi- flat top can be maintained, efficient medical treatment will be comparatively performed by 
short—time irradiation. 

[0022] Furthermore, the reflection loss of the laser beam in a joint 1 5 decreases very much by having made both the 
cores 13 and microchips 6 of an optical fiber 5 into the product made from a quartz, and having made the joint 15 of the 
core 1 3 of the aforementioned optical fiber 5, and a microchip 6 into the optical contact again. 

[0023] In this way, spot irradiation of the laser beam which has a good beam profile to the affected part produced to the 
specific part of walls, such as an esophagus and a bronchial tube, can be carried out, and it becomes possible to use for 
efficient and effective medical treatment and a diagnosis. 

[0024] Although drawing 4 —6 are other examples of this invention, the portion which attached the same sign as drawing 
1 -3 expresses the same object among drawing and fundamental composition is the same as that of what is shown in 
drawing 1 -3 The place by which it is characterized [ of this example ] is in the point in which the concave surface 
section 1 6 for making the outgoing radiation end face 1 2 of the 90-degree prism Mr. structured division 7 in a microchip 
6 diffuse a laser beam uniformly was formed, as shown in drawing 4 -6. 

[0025] In the example shown in drawing 4 -6, when the affected part in an esophagus, a bronchial tube, etc. is 
comparatively large The optical fiber 5 which attached the microchip 6 at the nose of cam is inserted into the pipe of th 
endoscope inserted in the esophagus, the bronchial tube, etc. which is not illustrated. Where the concave surface section 
16 of the outgoing radiation end face 12 of the 90-degree prism Mr. structured division 7 in the aforementioned 

microchip 6 is confronted with the aforementioned affected part, when a laser beam is irradiated, this laser beam Carry 
out incidence to a microchip 6 through a joint 1 5 from an optical fiber 5, and the inside of a microchip 6 is spread with 
the flare angle decided by NA of an optical fiber 5, and the refractive index n of a microchip 6. Total reflection is carried 
out in respect of [ 11 ] the total reflection of the 90-degree prism Mr. structured division 7, and spot irradiation of this 
laser beam by which total reflection was carried out is carried out from the concave surface section 1 6 of the outgoing 
radiation end face 1 2 with a comparatively big beam dilation ratio to the aforementioned affected part. 
[0026] Therefore, spot irradiation of the laser beam which has a good beam profile also to the comparatively larger 
affect d part produced to the specific part of walls, such as an esophagus and a bronchial tube, in the case of the 

xample shown in drawing 4 -6 can be carried out, and it becomes possible to use for efficient and effective treatment 
and a diagnosis. 

[0027] in addition, the laser of this invention — the side — the irradiation machine of the ability of change to be 
variously added within limits which are not limited only to an above-mentioned example and do not deviate from the 
summary of this invention is natural 
[0028] 

[Effect of the Invention] According to the irradiation machine, spot irradiation of the laser beam which has a good beam 
profil to the affected part produced to the specific part of walls, such as an esophagus and a bronchial tube, can be 
carried out. in the above, it explained — as — the laser of this invention — the side — If the concave surface section 
for being able to do so the outstanding effect that it can use for efficient and effective medical treatment and a 
diagnosis, and making the outgoing radiation end face of the prism Mr. structured division in a microchip diffuse a laser 
beam uniformly is formed A bigger beam dilation ratio can be obtained and it can respond also to the irradiation to the 
larger affected part. Furthermore, the effect which was excellent in various [ of both the cores and microchips of an 
optical fiber being made into the product made from a quartz, and being able to lessen the reflection loss of an optical 
contact, then the laser beam in a joint for the core of the aforementioned optical fiber and the joint of a microchip very 
much again ] can be done so. 
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DESCRIPTION OF DRAWINGS 
Brief Description of the Drawings] 



Drawing 1 



Drawing 2 



Drawing 3 



Drawing 5 



Drawing 6 



Drawing 7 



It is the important section expanded sectional view of one example of this invention. 
It is the IHI view view of drawing 1 . 
It is the III — III view view of drawing 1 



Drawing 4] It is the important section expanded sectional view of other examples of this invention. 



It is the V- V view view of drawing 4 
It is the VI-VI view view of drawing 4 . 

It is the important section expanded sectional view of the conventional example. 

Description of Notations] 

5 Optical Fiber 

6 Microchip 

7 90 Degree Prism Mr. Structured Division (Prism Structured Division [ like ]) 

1 1 Total Reflection Side 

1 2 Outgoing Radiation End Face 

13 Core of Optical Fiber 

15 Joint 

1 6 Concave Surface Section 
[Translation done.] 
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DRAWINGS 




[Drawing 6] 
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